Genome-wide association study identifies SNP markers associated with mycelial growth at 15, 20 and 25 °C, mefenoxam resistance and mating type in Phytophthora infestans.
Phenotypic diversity among individuals defines the potential for evolutionary selection in a species. Phytophthora infestans epidemics are generally thought to be favored by moderate to low temperatures, but temperatures in many locations worldwide are expected to rise due to global climate change. Thus, we investigated variation among individuals of P. infestans for relative growth at different temperatures. Isolates of P. infestans came from three collections: i) individual genotypes recently dominant in the USA, ii) recently collected individuals from central Mexico, and iii) progeny of a recent sexual recombination event in northeastern USA. In general, these isolates had optimal mycelial growth rates at 15 or 20 °C. However, two individuals from central Mexico grew better at higher temperatures than did most others and two individuals grew relatively less at higher temperatures than did most others. The isolates were also assessed for mefenoxam sensitivity and mating type. Each collection contained individuals of diverse sensitivities to mefenoxam and individuals of the A1 and A2 mating type. We then searched for genomic regions associated with phenotypic diversity using genotyping-by-sequencing (GBS). We found one single nucleotide polymorphism (SNP) associated with variability in mycelial growth at 20 °C, two associated with variability in mycelial growth at 25 °C, two associated with sensitivity to mefenoxam, and one associated with mating type. Interestingly, the SNPs associated with mefenoxam sensitivity were found in a gene-sparse region while the SNPs associated with growth at the two temperatures and mating type were found both at more gene-dense regions.